Progressive motor neuron impairment in an animal model of familial amyotrophic lateral sclerosis.
Mutations of Cu,Zn superoxide dismutase cause an autosomal dominant form of familial amyotrophic lateral sclerosis. An animal model of the disease has been produced by expressing mutant human SOD1 in transgenic mice (G93A). In order to quantify the dysfunction of the motor unit in transgenic mice, electromyographic recordings were performed during the course of the disease. The first alterations in neuromuscular function appeared between P63 and P90. The deficits became even more striking after P100; compound muscle action potentials in the hindlimb decreased by 80% of initial value. Spontaneous fibrillation potentials were measured in more than 50% of transgenic mice. The number of motor units in the gastrocnemius muscle was progressively reduced over time, down to 18% of the control value at P130. Moreover, distal motor latencies increased after P120. These data suggest that the initial dysfunctions of motor unit are related to a severe motor axonal degeneration, which is followed at later periods by myelin alteration.